ELECTROLYTIC DISSOCIATION
large that they do not exert any appreciable action on each other, depends only upon the number of the particles and not upon their kind, or whether they are all of one kind or are a mixture of different kinds. Using the freezing-point method, Raoult determined the number of particles in i c.c. of the solution. For weak solutions of sugar he found that this was equal to the number of molecules of sugar. He found, however, that this did not hold for solutions of salts and acids which are electrolytes. The osmotic pressure for these was always greater than that corresponding to the number of molecules of the salt or acid, and for very dilute solutions the results indicated that it was twice as great. The explanation of this increase given by Arrhenius was one of the greatest advances ever made in physical chemistry, and was as simple as it was daring. The experiments showed that for electrolytes the number of particles in the solution was greater than the number of molecules put in, hence some of the molecules must have broken up. Arrhenius had noticed that the electrical conductivity of the solution was proportional to the excess of the number of particles above the normal. This led him to the idea that when a molecule of a salt splits up in a solution it splits into two particles, one of which is positively, and the other negatively, electrified, i.e. into positive and negative ions. And that in very dilute solutions where there are twice as many particles as there are molecules there are nothing but charged ions and no molecules. That, for example, in a dilute solution of KCl there is no KCl, but only positively charged potassium ions and negatively electrified chlorine. This was a very startling result, for potassium itself is so violently acted upon by water that a piece of the metal thrown on water bursts into flame, and to suppose that an atom of it would 389